Exercise training ameliorates matrix metalloproteinases 2 and 9 messenger RNA expression and mitigates adverse left ventricular remodeling in streptozotocin-induced diabetic rats.
The aim was to investigate whether exercise training (ExT) would ameliorate expression of key genes for myocardial morphostructure and mitigate adverse left ventricular (LV) remodeling in experimental type 1 diabetes (T1D). Male Wistar rats were divided into four groups: sedentary control (SC, n=9), trained control (TC, n=13), sedentary diabetic (SD, n=20), and trained diabetic (TD, n=17). T1D was induced by 40 mg/kg streptozotocin (single dose, i.v.). Training program consisted of 4-week treadmill running (60 min/day, 5 days/wk). Structure of the LV was evaluated using histomorphometric techniques. Gene expression changes of LV collagens I and III, metalloproteinases (MMPs) 2 and 9, and transforming growth factor-β1 were detected by reverse transcriptase quantitative polymerase chain reaction. Compared with SC, SD rats presented LV eccentric remodeling, myocyte hypertrophy, and fibrosis, whereas TD animals showed normal LV geometry and collagen content but thinner myocytes. Expression of collagens and type I/III collagen messenger RNA (mRNA) ratio were diminished in diabetic hearts compared with SC. MMP-2 gene was down-regulated in SD, whereas TD group showed decreased MMP-9 mRNA levels and MMP-2 expression comparable to that of SC rats. Attenuation of MMP-2 down-regulation and reduction in MMP-9 mRNA expression may constitute an underlying mechanism by which ExT counteracts progression of adverse LV remodeling in T1D.